Intracellular FRET analysis of lipid/DNA complexes using flow cytometry and fluorescence imaging techniques.
Gene therapy is a promising therapeutic concept for a large number of incurable diseases. Lipid/DNA complexes (lipoplexes) are used to deliver genes into cells. However, while large efforts have been made to investigate the fate of lipoplexes once inside the cell, the rate of intracellular dissociation is still largely unknown. Analysis of the dissociation rates of DNA from lipid/DNA complexes is crucial for the evaluation of a gene delivery system's efficiency. This study introduces a new fluorescence resonance energy transfer (FRET) approach for the intracellular dissociation analysis of lipid/DNA complexes. Here, the labeling of both complex components, DNA as well as lipid, reveals whether DNA is still associated with the lipid or has dissociated. In this study the kinetic properties of complex dissociation were consistently measured with flow cytometry and fluorescence microscopy, and indicated that most complexes were dissociated after 24h in A-10 cells.